Lipid analysis reveals quiescent and regenerating liver-specific populations of lipid droplets.
The mammalian liver, a key organ in lipid homeostasis, can accumulate increased amounts of lipids in certain physiological conditions including liver regeneration. Lipid droplets (LD), the lipid storage organelles in the cytoplasm, are composed of a core of neutral lipids (mainly triacylglycerols and cholesteryl esters) surrounded by a monolayer of phospholipids and cholesterol with associated proteins. It is recognized that LD lipid composition is cell- and environment-specific and enables LD to carry out specific functions, but few descriptive studies aiming to interpret such differences have been published. We characterized eight density fractions of LD isolated from quiescent (control) and regenerating liver after partial hepatectomy, and grouped populations according to their lipid composition. LD from quiescent liver resembled the cholesteryl ester storage LD found in steroidogenic tissues, whereas in the regenerating tissue they were similar to adipocyte LD. Specifically, there were large, light LD with increased triacylglycerol content, the hallmark of liver regeneration. The apparent volume of the dense LD was, however, lower than in the quiescent density-matched populations, concomitant with increased phosphatidylcholine and phosphatidylethanolamine and decreased neutral lipid content. Analysis of the lipid profile of LD populations from quiescent and regenerating tissue leads us to define four physiological LD phenotypes for rat liver.